Hepatic cytoprotection by nitric oxide and the cGMP pathway after ischaemia-reperfusion in the rat.
Many studies in diverse models suggest that nitric oxide (NO) may be protective against liver injury due to ischaemia-reperfusion (IR). We evaluated, in an experimental in vivo model of rat liver partial ischaemia, the effects of pretreatment by an NO donor (spermineNONOate, 5mg/kg), and exogenous cGMP (8Br-cGMP, 16 mg/kg) or an endogenous cGMP producer (ANP, 10 microg/kg), to assess their beneficial effects. After 6h of reperfusion, 8Br-cGMP completely prevented the adverse effect of Nomega-nitro-L-arginine (10mg/kg) and 8Br-cGMP alone showed a protective action on both hepatocytes (AST, -25%, LDH, -55%) and endothelial cells (plasma hyaluronic acid (HA), -30%). ANP caused a marked decrease in AST and LDH activities only after 1h of reperfusion (AST, -30%, LDH, -40%). Pretreatment with spermineNONOate prevented hepatocyte injury after 1 and 6h of reperfusion (AST, -22%, LDH, -27%). However, neither spermineNONOate nor ANP had any protective effect on endothelial cell damage. These results confirm the beneficial effect of an NO donor and strongly suggest the implication of a cGMP pathway that does not involve a blockade of inflammatory cytokines production (IL-6 generation was unaffected by 8Br-cGMP pre-treatment). In our model, 8Br-cGMP showed a greater protective effect than ANP or spermineNONOate and so might be used to prevent hepatic injury after IR. Finally, we propose a schematic representation of the different routes for the actions of NO in protecting the liver against IR damage.